T he U.S. Preventive Services Task Force (USPSTF) makes recommendations about the effectiveness of specific clinical preventive services for patients without related signs or symptoms. It bases its recommendations on the evidence of both the benefits and harms of the service and an assessment of the balance. The USPSTF does not consider the costs of providing a service in this assessment.
The USPSTF recognizes that clinical decisions involve more considerations than evidence alone. Clinicians should understand the evidence but individualize decision making to the specific patient or situation. Similarly, the USPSTF notes that policy and coverage decisions involve considerations in addition to the evidence of clinical benefits and harms.
SUMMARY OF RECOMMENDATION AND EVIDENCE
The USPSTF recommends against screening for ovarian cancer in women (D recommendation) .
This recommendation applies to asymptomatic women. Women with known genetic mutations that increase their risk for ovarian cancer (for example, BRCA mutations) are not included in this recommendation.
See the Figure for a summary of the recommendation and suggestions for clinical practice and Appendix Tables 1 and 2 (available at www.annals.org) for the USPSTF grades and classification of levels of certainty about net benefit.
RATIONALE Importance
Ovarian cancer has the highest mortality rate of all types of gynecologic cancer and is the fifth-leading cause of cancer death among women.
Detection
Although the mortality rate associated with ovarian cancer is high, the disease occurs infrequently in the general U.S. population, with an age-adjusted incidence of 13 cases per 100 000 women. As a result, the positive predictive value of screening for ovarian cancer-which directly depends on the prevalence of the disease-is low, and most women with a positive screening test result will have a false-positive result.
Benefits of Detection and Early Intervention and Treatment
The USPSTF found adequate evidence that annual screening with transvaginal ultrasonography and testing for a serum tumor marker, cancer antigen (CA)-125, in women does not reduce the number of ovarian cancer deaths.
CLINICAL CONSIDERATIONS Patient Population
Risk Assessment
Women with BRCA1 and BRCA2 genetic mutations, the Lynch syndrome (hereditary nonpolyposis colon cancer), or a family history of ovarian cancer are at increased risk for ovarian cancer. Although no standardized referral criteria currently exist, women with an increased-risk family history should be considered for genetic counseling to further evaluate their potential risks. "Increased-risk family history" generally means having 2 or more first-or seconddegree relatives with a history of ovarian cancer or a combination of breast and ovarian cancer; for women of Ashkenazi Jewish descent, it means having a first-degree relative (or 2 second-degree relatives on the same side of the family) with breast or ovarian cancer.
Women with a family history of ovarian cancer were not excluded from most randomized screening trials. In the only trial reporting ovarian cancer mortality results, women with a family history of ovarian or breast cancer comprised 17% of the participants. The overall trial showed no mortality benefit; outcomes were not separately reported for this subgroup. Although available evidence does not show with absolute certainty whether the balance of benefits and harms of ovarian cancer screening may differ for women with a family history of ovarian cancer, the USPSTF found no reason to believe that such women would necessarily benefit. A higher incidence of cancer may result in more diagnoses and treatments, but the increase may not be accompanied by a reduction in deaths and may actually lead to more associated harms. An ongoing prospective cohort study, the United Kingdom Familial Ovarian Cancer Screening Study, may help to resolve some of these questions.
Factors associated with a reduced risk for ovarian cancer include the use of oral contraceptives, pregnancy and breastfeeding, bilateral tubal ligation, and removal of the ovaries.
Screening Tests
Transvaginal ultrasonography and serum CA-125 testing are readily available procedures and commonly sug- Women with BRCA1 and BRCA2 genetic mutations, the Lynch syndrome (hereditary nonpolyposis colon cancer), or a family history of ovarian cancer are at increased risk for ovarian cancer.
Women with an increased-risk family history should be considered for genetic counseling to further evaluate their potential risks. "Increased-risk family history" generally means having 2 or more first-or second-degree relatives with a history of ovarian cancer or a combination of breast and ovarian cancer; for women of Ashkenazi Jewish heritage, it means having a first-degree relative (or 2 second-degree relatives on the same side of the family) with breast or ovarian cancer.
Transvaginal ultrasonography and serum cancer antigen (CA)-125 testing are the most commonly suggested screening tests.
Treatment of ovarian carcinoma includes surgical treatment (debulking) and intraperitoneal or systemic chemotherapy.
Annual screening with transvaginal ultrasonography and serum CA-125 testing in women does not decrease ovarian cancer mortality. Screening for ovarian cancer can lead to important harms, including major surgical interventions in women who do not have cancer. Therefore, the harms of screening for ovarian cancer outweigh the benefits.
The USPSTF has made a recommendation on genetic risk assessment and BRCA mutation testing for breast and ovarian cancer susceptibility. This recommendation is available at www.uspreventiveservicestaskforce.org.
Asymptomatic women without known genetic mutations that increase risk for ovarian cancer Do not screen for ovarian cancer.
Grade: D
For a summary of the evidence systematically reviewed in making this recommendation, the full recommendation statement, and supporting documents, please go to www.uspreventiveservicestaskforce.org.
***ONLINE FIRST: This version will differ from the print version*** Clinical Guideline Screening for Ovarian Cancer: USPSTF Reaffirmation Recommendation Statement gested screening methods. The bimanual pelvic examination is often conducted (usually annually) in part to screen for ovarian cancer, although its effectiveness and harms are not well-known and were not a focus of this review. The evaluation of abnormal test results consists of either repeated testing or, frequently, removal of one or both of the ovaries by means of laparoscopy or laparotomy.
Treatment
Useful Resources
In its recommendation on genetic risk assessment and BRCA mutation testing for breast and ovarian cancer susceptibility, the USPSTF recommends that women with a family history indicating that they are at risk for a deleterious mutation be referred for genetic counseling and testing. More information on this recommendation can be found at www.uspreventiveservicestaskforce.org.
DISCUSSION
In 2004, the USPSTF reviewed the evidence for screening for ovarian cancer and found that the potential harms outweighed the potential benefits of screening (1) . A 2008 review of the literature commissioned by the USP-STF revealed no new evidence about the benefits of screening for ovarian cancer but provided some new data about observed harms of screening (2) . In 2011, the USPSTF commissioned a bridge search to update the 2008 review, focusing on evidence available from randomized, controlled trials (3) .
A single randomized, controlled trial, the PLCO (Prostate, Lung, Colorectal, and Ovarian) Cancer Screening Trial (4), has published mortality results associated with screening for ovarian cancer in asymptomatic, average-risk women using serum CA-125 testing (positive threshold of Ն35 kU/L [Ն35 U/mL]) and transvaginal ultrasonography. In this trial, 78 216 women in the United States were randomly assigned to either annual screening (6 years for CA-125 testing and 4 years for transvaginal ultrasonography) or usual care and were followed for up to 13 years. Women were considered eligible if they were between 55 and 74 years of age and had no previous diagnosis of lung, colorectal, or ovarian cancer. Two initial exclusion criteria (previous oophorectomy and current tamoxifen use) were dropped during the recruitment phase. Nearly 90% of women were white, and 17% had a family history of breast or ovarian cancer. Management of abnormal test results was directed by the participant's personal health care provider. Although there was a nonstatistically significant finding of an increased number of ovarian cancer cases diagnosed in the screening group compared with the control group (212 vs. 176 cases; relative risk, (4) . The low degree of contamination (Ͻ5%) and high rate of screening adherence (approximately 80%) seen during the trial, coupled with the lack of difference in stage at diagnosis, bolster the trial's finding that screening average-risk, asymptomatic women with serum CA-125 testing and transvaginal ultrasonography does not reduce ovarian cancer deaths.
Harms associated with screening for ovarian cancer have been reported by several trials. In the PLCO Cancer Screening Trial, approximately 10% of participants in the screening group received a false-positive result during the trial; the positive predictive value of CA-125 testing and transvaginal ultrasonography screening was just greater than 1% across all screening rounds (5) . One third of women with a false-positive result had an oophorectomy, with an overall ratio of surgeries to screen-detected ovarian cancer of approximately 20:1. Nearly 21 major complications occurred per 100 surgical procedures done on the basis of false-positive screening results (4) . A randomized trial set within the Shizuoka Cohort Study of Ovarian Cancer Screening evaluated the use of transvaginal or transabdominal ultrasonography in conjunction with serum CA-125 testing (positive threshold of Ͼ35 kU/L [Ͼ35 U/mL]) and reported that an estimated 33 surgeries were required to diagnose 1 case of screen-detected ovarian cancer (6) .
An ongoing randomized trial, UKCTOCS (United Kingdom Collaborative Trial of Ovarian Cancer Screening), is evaluating the effect of annual screening with serum CA-125 testing and transvaginal ultrasonography follow-up for abnormal results, as determined by an ovarian cancer risk algorithm, taking into account age, absolute CA-125 level, and CA-125 trajectory over time, compared with annual screening with transvaginal ultrasonography or no screening. Data are available only from the pilot trial and the baseline (prevalence) screening round of the full trial. In the pilot, nearly 20% of women in the multimethod group who participated in the first screening were initially categorized as being at intermediate risk for ovarian cancer and required up to 5 additional blood tests before being returned to the low-risk pool. Less than 1% of participants had surgery to investigate an abnormal screening result (compared with approximately 2% in the PLCO Cancer Screening Trial); however, of the 16 women who had surgery, 11 (69%) did not have ovarian cancer (7) . In the full trial, approximately 9% of women receiving baseline multimethod screening required repeated testing for abnormal results and less than 1% of women had surgery. Among women having surgery for a false-positive result (47 of 97 women [48%]), approximately 4% had a major complication (8) .
No randomized trial has assessed the role of the bimanual pelvic examination for cancer screening. In the PLCO Cancer Screening Trial, bimanual examination was discontinued as a screening strategy in the intervention group because no cases of ovarian cancer were detected solely by this ***ONLINE FIRST: This version will differ from the print version***
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The USPSTF concludes that there is adequate evidence that there is no mortality benefit to routine screening for ovarian cancer with transvaginal ultrasonography or single-threshold serum CA-125 testing and that the harms of such screening are at least moderate. Final results from UKCTOCS should provide more information about the relative benefits and harms of an algorithm-based approach to screening for ovarian cancer.
Response to Public Comments
A draft version of this recommendation statement was posted for public comment on the USPSTF Web site from 10 April to 8 May 2012. In response to comments, the USPSTF clarified language describing what is meant by increased risk for ovarian cancer, what is known about ovarian cancer screening in women with a family history of the disease, and the diagnostic pathway for abnormal screening results.
Several commenters asked the USPSTF to provide information about other potential screening methods-in particular, a large panel biomarker screening test, OvaDx (Arrayit Corporation, Sunnyvale, California) . The OvaDx test is not currently approved by the U.S. Food and Drug Administration for clinical use in ovarian cancer screening (it was submitted to the U.S. Food and Drug Administration for review in August 2010); pilot studies of its test characteristics are in progress (9) . In the systematic evidence review commissioned by the USPSTF, which focused on randomized, controlled trials of screening with ovarian cancer morbidity or mortality as the outcomes of interest, no trials with these clinical outcomes were identified for any testing methods besides serum CA-125 testing and transvaginal ultrasonography, meaning that there is currently limited evidence to assess the ultimate health effects of other potential screening tests for ovarian cancer.
Commenters asked the USPSTF to include specific guidance or information about the potential role of symptoms in the earlier detection of ovarian cancer. The primary mission of the USPSTF is to make recommendations on clinical preventive services for average-risk persons without signs or symptoms of disease. As such, a search for data on the use of symptoms to guide detection of ovarian cancer was outside the scope of the commissioned systematic evidence review used to inform this recommendation statement. However, a literature search reveals that there is limited evidence available about the ultimate effectiveness of a combined symptoms-based approach with ancillary CA-125 testing or transvaginal ultrasonography; ovarian cancer morbidity and mortality were not specified or reported in available studies (10, 11) . Symptoms included in the available studies were nonspecific in nature, including various gastrointestinal, urinary, gynecologic, and constitutional symptoms. Of note, 95% of women presenting to a primary care clinic report having at least 1 of these symptoms within the previous year, suggesting that there may be important inherent challenges related to the reliability of incorporating these nonspecific symptoms into ovarian cancer screening and diagnostic testing decisions (12) .
RECOMMENDATIONS OF OTHER GROUPS
Consensus among major medical and public health organizations is that screening for ovarian cancer in the general population is not recommended. The American Congress of Obstetricians and Gynecologists does not recommend screening for ovarian cancer in asymptomatic women; evaluation of high-risk persons may include transvaginal ultrasonography and CA-125 testing in addition to physical examination (13) . The American Cancer Society states that there is no screening test proven to be effective and sufficiently accurate in the early detection of ovarian cancer. However, for women who are at high risk for ovarian cancer, the combination of a thorough pelvic examination, transvaginal ultrasonography, and a blood test for the tumor marker CA-125 may be offered (14) .
